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m 1 X{±2ia«£^N-T■^r-?-;^':^■;^rJ^?-5 ^^te^fl 

(DGaly31,3GalNAcapNP 

©GlcNAc /J 1 , 6 (Ga 1 /3 1 , 3) Gal NAc a pNP 

C3)Gal y9 1 , 4GlcNAc J3 1,6 (Gal ;9 1 ,3) GalNAc pNP 

®Gal/31,4Glc/SpNP 

®Galy31,3GlcNAcySpNP 

GalNActtN-T^r^/l^^"^:^ M^ay^S. GlcNActi: 
N-T-b^/l^^^l^nHfSyS*. pNP{±p-::ibnyxy— 

JStt-ftSL^^m* : Mn2 + tCj: OvStt*^'lSJtSn--&o EDTA 

[ itil<Jl4 ] l^ATco (a) XJi (b) COii^ U K . 

(a) ^>^:< b i>lE^iJ#-^2iOTSyKffi?0t3fel^TTS 

(b) (a ) y ^ H <5o T s y Mia^iJ t v i ^ L < 



2 con ymM¥i^^ ^> ^ s y f - k t im—co 

4 M^Hc i ^3 Ki^t- vsi* ^ fl-f ^ N- r -fe yv^ ^ 

^a'f[:¥&^tt®**t-§if*Tl6fam!ii7)D N A. 
UDP-N-r-fe^;i^y;i^n-»f 5 y (UDPti^ y i^>^y yga 

(DGa 1 /i 1 , 3Ga 1 NAc a pNP 

©Gl cNAc /3 1 , 6 (Gal y3 1 . 3) GalNAc a pNP 

®Ga 1 /3 1 , 4G1 cNAc y9 1 , 6 (Gal /3 1 . 3 ) Gal NAc a pNP 

®Galy31,4Glcy3pNP 

®Gal/31,3GlcNAc/3pNP 

GalNAc(±N-r-fe^;l^;'&^^^' b^f GlcNAcJi 

N-T-trf^;i y;i^r?t?-5 yaffi. pNP{ip-::ihny x y— 
;l/S^5r^^) 

[ 8 ] liXTc?) (a) Xl± (b) C04^^ y F ^ n - 

yK#^9 6— 3 4 0£^orsyiSffi^iJSr'^tf*^°y^r^ 
(b) (a) to*.^ y ^Tf - F t^r 5 y ffis^ijt^io i s l < 

T5 yMia?0*^^>^:D . /j^-^^N-T-^^^PyVPmf 5 yfjfc 

s ^ y f -y as ^cn- r-t: y 

>o\ xii (a) (7>-K y ^rf^ F t m-(^Mm±^ 
*t-'i>*^°y^r^Fo 

y F-;^aS^:lN-r^r^;^y>r7^f 5y^a 1,4IS'^ 

2 T 5 y sie?fj/j^ ^^^^ y f t 

tiligttSr*^^. y -^rf- F ^ 3 - Ff D N A , 

[ft*ii 10] (a) cojf^ y 2 cor 

£ y mmm ti^htah *r y f t 35 s it ^ji s late^^ 
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DNA, 

[ m^m 1 1 ] M^mn i commmm iza i ^-c i^as 

-^18 1 — 120 0 cr,t^^'Sim^-t i> DNA, 

[ mi^m 1 2 ] it^ii 6 - 1 1 V ^-Tix j&^iiie«s<50 d 

N A t fzii^coD N AcoM&mmzii^nmtci^mm^ 

D N AiZJ\-( y u x-t& U if h-^^ V o 

[ if « If 1 3 ] if Ji 6-111. ^-rtiA^-JiiSKw D 

[ if iRif 1 4 ] if if<3l 6 - 11 V ^-Tix^^rifetto D 

N ATbmX^tlX a K> s ^^-^iSD N A:^^'^i|>irtg^cJg® 
[if*3ll 5 ] it^Jll 3iatl5«#m;c^^'i'-S:-i- 

[ imm 1 6 ] mm% 1 4 xji i 5 iBttwffMteitf* 

X<±^tl.^-^ON-r-bf-;I'-:?'";l'3-9-5>' tef^BS * it* 
316—1 2tOV'>-r^l*»13StClBKC0DNAcO5eH:i;, 

I if * Ji 1 8 ] f4c?s=i)^jfli?s-c-& -1. imy-M 1 7 tciatfeo 
[ if*ii 1 9 ] it«ii 6 - 1 2 <7)v ^-rnt^ 1 ntciatij 

COD N A<7)^5iSr1^ttl-f I. Jta6<7)^t U ^' l^jf^ Sr 

[ if m^i 2 0] Mfc , mm^mRx/ dna^v:^^ 

[000 1] 
[0002] 

[ii*cos*tii] 4m7tjmi,z;(fy::^h~xmmi 

T-fe^/L'^^Vk^-tfSylK^PfS (IGnT: Genes Dev. , 7, 
468, 1993) KctLiim^tL'C\>-^fztiK h-X 
mmizMLXal,^-^'ai-T-^^)l^:^yi'hi)-Siy^ 

[0003] XT.mz^m^j:mm^^^t. ^commii- 
•^^i^^tiK ^'^^ h~xm^i,znLxai,m-^x'ti- 



[0004] 
[0005] 

:^'y::^h~xmMizMLXal.mi^Xfi-T't^ 

Ltii^^. MK'^^^tizyzhcommmizm^x. 

[ 0 0 0 6 ] tigoT. *%Hf!Oi|— cO^i'JiTlfi^oa-fC 

*t--i.N-r -fe^/Pi^vp 5 ymmm ( Jji 

I — xaatcN-r-fef-yP^Vka-tf 5 « l, 4ig-^t J; 

[00 07] :*l&BJP»;i3V^-C . N-T-fe^7l^:?";l-3-9- 
■^\y^'^YX-h':>X^ N- r -tr ^'VP rj 5 yS§f+:*i' 

[0008] 2|s:^9jp*{i. ^ (^izrticomit'^m'im 

wp-n-T-^^juyjuzi^s. y (UDP{i'> y i^'y- 1; ym 

®Gal/31,3GalNAcapNP 

®G1 cNAc /3 1 , 6 (Gal yS 1 , 3) GalNAc a pNP 

®Ga 1 /J 1 , 4G1 cNAc yS 1 , 6 (Gal ;3 1 , 3) Gal NAc ct pNP 

®Galy31,4Glc/3pNP 

®Gal/31,3GlcNAcy9pNP 

(^t\i^ Gam:ff^^'] — xmm^ Glc{i:?';Pa-xa 

GalNAc{±N-T-t-?^/k;iif5^ GlcNAdi 
N-r-fef-;P^';P:3if s y^Ss pNPtiip-- h a 7 x y- 

imit&msm: Mn^*i,zj:K)'<m:^^im^ti^. edta 
[00 09] tfz. :^wmm~c7mmi:^WMmm<7) 
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(a) ^-=3r < i: ffi^'JS-f - 2 cor 5 y KlE^iJ V T S 

6—3 4 ocors yS!ie^jS:#tf^i;^T^ 

(b) (a) to*^ y '^r ^ F to T s y KffiM i -^t i ^ L < 

5 « 1 , 4te^fcJ: Olg^-ri>S14**^I.P*Sr 
-I. XJi (a) ij -KTf - H k. |n|-60tjtMtt2r 

[0010] *l&BH*.°y'^7°^F{S, ifS t<{±. ffiM 
[ 0 0 1 1 ] t/tS^-t:, 2|s5gHj<5o^^coWi'{i±IB<?) 

i:i>>.->d ) T'Sbi-o *^BBDNA<d:, N-T-fe^/l^^/kr? 
[0012] 2js^BjDNA(3±jV^-C{i:. \^-T'^i-)V^}V 

CDGalySl.BGalNAcapNP 

® G 1 cN Ac /3 1 , 6 (Ga 1 1 , 3) Ga 1 NAc ct pNP 

®Gal /3 1 , 4GlcNAc yS 1, 6 (Gal /3 1 , 3) GalNAc a pNP 

®Gal/31,4Glc/3pNP 

®Gal;31,3GlcNAc>SpNP 

GalNActiN-r-fe^;!^;^'^^ GlcNActi 
N-T-fe^^P-^/prJ-if Si^^, pNP{j;p_- I^O^j. y_ 

vStt-fbSt^mW : Mn2 + tJ; OiStt*i{£jtt$fx^ , EDTA 
[0 0 13] 3(s^BjDNA{i. »*t<«i. lJHT<7)(a) 



(a) :^-^< t i>ia^J#-^2<50T5yKK?'JK*3V^TrS 

yM#-^9 6 — 3 4 0<:0T5y^iS?'JS:-^O*^y^7°^ 

(b) (a) co^i^ y ^^7°^ F cor s y Bsas^ijc jo V i s l < 

«jt-rs3&^ X{4(a)<7)*fy^r^Kfc|3i-<7)t)iiittSr 

fl"-r.i.^Ky^r^K. 

[00 14] |fftt<{4. ±iB(a)c?)*ry.^7°^b-{i;, 

[0015] *%0J^DNAi±, tfZ. iJtKit. im 
#^ 2 cor S y Kia^fJi^— aS2r#*^. if&^oN-T-tr^^l-iJ'' 

*t-i.s^*Sr wjSi-r -I. *\ xmmm^ 2 tor s y kie 

[0016] *:|6aBD N At LT(±. le^ij*-^ 1 SO^S 
E?'J(-fcV^Ti^K#-f- 1 8 l--! 2 0 OtOilXffi^iJSr* 

[ 0 0 1 7 ] *^B^«4§'^>tC. *^B^DNAtyt{4-etO 

D N AtoiSSiE^iJtcffiaW^:^* IB^'J ^ ^-f I) D N Ate 

^<7)DNAtimm'^m^j:fmm.m^i*^ mti^. *^bj§ 
^ymmm'kimmf^iiz^mm.^^. ^(^mmm^ 

^>4ty ^^7°^ KX{4^ixSr-^ti"N-r-fe^;l-i5'";t'3-tf S y 

[0018] ±fz., *^BHi±. if^m^'^ Affy^mzm 

[0019] S^>tC. ^^BJti:^ ^%mi>'ti A<n%mi 

^^mmRx/D N A;K y ^ 5— ^ -^^.i b if^a-t l 



(5) M2 001-46077 (P2001 -40(A) 



[0020] 

[002 1 ] < 1 >:^mmmm. ^mM^i^v^r^ vr 

[0022] 3^l6B^*t{i. OTi^ J; 0 ^S-fb^Wtt 
h — XSat^-T-fe^/P^^'/P 3-9" 5 V (GlcNAc) « 1, 4 

h:Lhmj±L<. B^f*;Wtc{iX-N-GlcNAc (flL. X{iA 

DP. CDP. UDP. x«GDP5:^-r) *t^ifa 

h -;^-Y (fit, -(Si/yni^h'^-^. Y 
T-tr ^^l^-x^ y -tf 5 > Sr^-r ) T'S. I. i ^; *W t L V \ 

[0023] *l|BJP«{i. »S L.< {i, $ ii>t:TI5so 
UDP-N-T-tr-f >• (UDP{±^ 'J i^y-V yM 

aa#Mtt : H-T^i'/\^f''i]^z]^iym^m^^. tie 

CDGal/31,3GalNAcapNP 

©GlcNAc /S 1 , 6 (Gal /S 1 , 3) Gal NAc a pNP 

OGal 0 1 , 4GlcNAc /J 1, 6 (Gal ;3 1 , 3) GalNAc a pNP 

@Galyi31,4Glc/8pNP 

CDGal/31,3GlcNAc/3pNP 

'iS^-itRmm-. Mn^ncJ; "^iStt^^'ljEit^ft^, edta 

[0 0 24] ^^X\ 'iS^-¥im$tl^ tit. PH 7.0, 



1. 2^J.:]l±, L<{i:l . BfgJiLhtc^-S^fc^S 
(JOEDTAtJ; O^^D^isJt LTv£14>^|i34J-cO 2^. M 
[0025] *%aHxKy-^T^F{i. J.:JlT£^(a)X{±(b) 

(a) ii^-^ < t iE^ij#-^ 2 SO T 5 y sia^'j v -^-r r 5 
y 9 6—340 COT s y MiB^y Sr-i-tf 4-^ y '^.yf- 

(b) (a) sojK y ^Ti- cor 5 y S^lE^JtCfc V 1 ^ t < 

H-W-f)^ , N- T-fe yvw n -^f s y S^*iiii«^[:3g7u 

5ySra 1 ,4lS-^(;J; 

«Ji!4-rS3&^ Xi±(a)6D;Ky'^y°^Kt|nI-cOtjtMtt^ 

i>*.°y^y°^F„ 

[0026] ^if, rp^^^fjig-^^j 

[00 27] ^ffst<{4, ±ia(a)co.-Ky^y°^K{i. 
ieM#^2 cor s y^ia^ij*»^>*-s.*^y-^r^ Fx-Jb 

[0028] a^^BA-Ky-^y^FJi. ±fz. ifi L< 
ffi?iJ#-f-2c7)TS yitffiJ'iJ^O— M^^.^, ;^)'-ON-T 

y9Mm^^^hmm.oM'mKMm^zm£thf]'y9 y 

-y>««tCGlcNAcSra 1 ,4*g-&tCj; Ols^t-^vSttS: 

?iJ*^^>*i.^Ky^y^ F i: |a]— coiiiJSttSr^r-r i^OT 
lE^iJ#^2c7)TSyStiE^J<7D-SI5i: tTti, Mi. 
{irSyK#-^2 8 — 34 0, 6 1—34 0, 8 7 — 3 
4 0X{i9 6 — 3 4 O^iW^j^X-So 
[00 29] *^9JD N AtCtt, 3^^Bfl:K y 'Xy^ F ^ 

3-FL-Ci^^ijco*^'^-#Six, ciixA,<30*ry^T^F 

[00 30] mm'%2cr>r^jmm\mi^<numi 
wm.'th y ^ F xh d , *p*vgtt^siww 

AXfitefi&WUTV^Tt J:<, -tiOio^rTSyiSffi 

mm\,z.ii\^h ^r^jmmmi t\i^wMm<nimt 

2:^t, M;IK3 4 0TSyil^*>i)^4.^.&'-Ky^r^ 
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[0031] *»^vgttcoailSffi<i<&ftio:^r& (J. Bio 

1. Chem. 274 , 3215-3221, 1999) tCiol^T. li±fflBa 
izmX-t^ c D N A i; P^coaWS: a AGnl(7)h cOtC^M 

amer, W. and Frits, H. J., Meth. in Enzymol . , 154, 
350(1987); Kunkel, T.A. et al . , Meth. in Enzymo 
l.,154, 367(1987)) J: DNAt;i 

[0 0 3 2] |l]-^se^*-rl)P«^w^°^'«^orsy 



[00 33] t,fz. *.°U^T-^ Y(^ym§.\^(^MmVJk^ 

[0034] *^0flD N A t Lx^w-mz\imm^2 

cOTSyKie^Utwi3V^TTSyffi#-^l— 34 0. 2 8 
--340. 6 1 — 340. 8 7 — 34 0X(±9 6 — 34 

0 cor 5 y ^la^ijco^T Y^humtnx{±^<^ 

I, DNA J t{±. MiL{fa4GnTi50:K»J'^T-?^KSrr?— K 

D N A t y ^ Y r U X L c« 4GnT^ D N A ^KSJ-T 

LTffiffl^S ^ i:*^^-^^ -g>X{±r^- 
K $ tt y ^:7°f^ K fj^ a 4GnT vStt 2r fi't" hhh\^ma 

4GnTi:|5l«cOi)iStt^^rt-^DNA^^-r. ^^^JJi. 

C7) j: ^ D N A t f i ^ c7) D N A c?)t£Sga?fJ 

fflsa^^i^MaM ^r^r-r ^ d n a t<iy \>f y x-r-g. 

TKUif^'l^^^K (^Ji.{f. DNA. RNA) ^fSffi^ 



i3l^TDNAX{4RNAi:DNA^y\>f Xy i^MX^^-^r 

DNA^OX^^y--y^^=5ri:H3«ffl§^i^*fri: t 

T{±. 5 0%7t;;^Ar5 5XSSPE (i^lt-^fy 
^A/y>'^^by^A/EDTAM»^g) s 5Xx> 
■^VkbitiiS (Denhardt's solution) . 0. 5%SDS 

i: 5 0 g/m 1 co^^^^fz^^m^DnP^^-^t^'M 



ffi^iT^BWDNA^TU-M-f yy X-^Xt. 32 p^y^;l^ 

L:^^*^HHD N A (M;i{f 1 tm<Dumm^ 

^-rSDNA) ^WML. 4 2VTa 6B#PHly\^XyX 
>f XSiirfcft. 5 5mxSSPE. 1%SDS. S 

A,(co. ixssPE. 0. 1%SD stcJ: 03fc#-r-& 

m<^J^4 X y X-Y X& as^ji: LT#?§il^^lIj3c^PaJ=S: 

^#Sr^M-ri> ^ i: J: 19 N>f X y X-f X^tf o 



[00 35] *^03D N A;^?^WSt^Me?fJ^: tT J: 0 

5^rDNAi:LTS:#:a^ti±. 12^0*-^ 1 t*3ttSiS* 
#-^1 8 1 — 1 200. 26 2—1200. 361 — 1 
2 0 0. 4 3 9 — 1 2 0 0X{i4 6 6— 1 2 0 O^^tS* 

^ ^ S D N A ^ K h . 

[0036] la^fj*-^ 1 tC^-TiSMEMtCi^ V^T{±. a 
4GnT<50c DNA<50:t— XVy— TV XXy^l^— A£7)5 ' 

7|^gEt4o£0'<x ■ yv—J^(7:>ATGaYyti^^t.tL 

TV^-S). 5'*Sj:>9tC#fit--S2oc;OATG=ih'ycOJM 
HcOfSaia^fJfi. - 3 cr)im.(^)y' y y:iJ^«ff a^iT 

^ (Kozak, M. (1986)Cell, 44,283-292) ^iSJ^LTio 
^?tfl!l(?D2oc?DATG:3 Kyi>-h4c0^iSKA. C 

[0 0 3 7 ] h^hX. /i 1 , 4 -7^'^:^ b-X^?^^ 

«(±. 7l^-A^tc2-:>c=0ATGaKy2r'&O<ri:*^*D 
^:)^lTV^|) (Nakazawa, K. et al . (1988) J. Biochem, 
104, 165-168. Shaper, N. et al. (1988) J. Biol. C 
hem., 263, 10420-10428) . t^fz. Shaper A. {i. Bl, 

^fc^*LTV^I>o Lopez^>{±. ^iVmmcOh 

coi±mMm.m^mtmi^zmmtL. m^mm(^%^coi±± 

TV-i|) (Lopez.L. et al. (1991) J. Biol. Chem., 26 

6, 15984-15591) . nW<^Z^ a4GnTt::-:>\.^T i . SSfc^O 

ATGn ]^yifim^^ Fxfc Lxmmth'^mmihh 

46n F yXh-^Xi^^ ±iacO a 4GnT(7)*.° y K Sr n 
-K-rS*t^«ratT^3^D. lg2#B. ^3#B. X\i 
m4#Sc^ATGnKy;^?^i^S^^S SdM ^ fi" S D 
NAt>*»qHtS#^iX|,t>i7)T-*>S. fi!-:>T. a4GnT 

T:^f'-=5r< t i>r S ySa»-^9 6-3 4 0t;iffi3^S«J^ 

[0038] mm^- 1 AT G n K XTt^i S 
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s^—cr,:t—y°yv-y'^y^'yu—M,:^^(:,ii^ 3 4 or 

5 yK^>i)^^>=5r 0 . i^^M3 9, 4 9 7Da. N-*S 

*^^>4— 2 5#a«Tsy^^tc*)/::§:fe§2 2a» 

[ 0 0 3 9 ] 1^. SfeBfr^soffiStc J; -^T, m-r S. J 

i^*i£?iJ S: -1) D N A ^ D N A tC-a^ S !> >1 

[0040] t5t. **B^DNA«i;. 3|s^BflDNAtC 
ffifflW^DNAXtiRNAt^-^StL-g., $^.tC:*:%BJ 

D N A{i. ;K ij ^Tf- F ^ 3 — l^'-tl) 3 - KilsO^^'.sO— 

[004 1] #t;SS^iJS-f- 1 cDiS^Se^iJcogE^y-gi^iJXti: 

-?-mcfflaw^c-ffi?ij^^r-ri.DNAX{d:RNA{i. asa 

Rffi^in situ hybridizationffiC J; -jT^I^H^D N A 

— ^^'n^^'^A (Mi.<f01igo version 4.07°a^^9 
[0 04 2] i/cSt. :*;^lWDNA{i. «4GnT604-vy 

2r rJ - K-r^tg»IE?i| Sr*-^ 1. 1 o T i> J: t ^ „ 
[0043] t i ^T', — JS(ciii¥Lt!)ll«0|5l— 

D N A ;&i a - F -«> *r ij ^ F ft t ^ffi IWltt i *-r 

^ .-K y Fs.y -etL^ 3 — F-r D N Ah^mRt^Z 

F S:fi*&^tcW7i^-r'g> h . mummm^2}<z7^-.-t 
r s y Kia^ij tcis f t r s y 2 6 — 3 4 0 ^: t ytf* 

[0044] < 2 >3^^BJD N ACO^it^rffi 



vxr. :^%mv)^A^%^:f3mz-^\.^xim-t^. 

HJD N A{i; . ^Sfi^JfcS^^ i -3 b F B^cT) c D N A 
# ^ , * . 2|s:^0Jt J: 0 « 4GnTcO*r U '^T^ F COT 5 

y ffiiBM^O^'fW ^ t^z § ixf^ WT\ '^toiS^iJCS'J'v -^T^l^ 

flg; Lit :t U J .>f i7 f - FT7 ^- Srffl V § P C Rffi 

J; T33lt#-r I. i i: t ^tgt-S) l> , mi,zVXr cr,^TM.t^ 
'^^i>m^l^i=i~-yymzj;: K) t F««4GnTSra-F 

( 1 ) b Fc7)cDNA^^ 7 7 y-^fi31«iC#A-t.& . 
( 2 ) «^Ht«iig-^T'^^3i7C*SSgtGlcNAc*^^-^L 

( 3 ) a4GnT cDNA<7)£^7'-fe 1^:7 a yiZl 6U% 

[0045] x^' y--y:^'"t'i-3T. astctt±Ea 

[0046] ( 1 ) b FcOcDNA^ U — <7)^i±SJfla 
b FcDcDNA^-f 7'^ y -3{)i'^*-f"SSM{i:, a4GnW^ 

m^ii9^yr--y^^^£b'ti^^mmmi>zA^-t^zt 

'yxm'oiii^ftfzmmt^^^mi,zm':>x^'T~'jyi~:t 

v-T^— F/CsCl:^ (Kingston, R.E. ,(1991) in Curre 

nt Protocols in Molecular Biology, Supple. 14, Uni 
t 4.2, Green Publishing Associates and Wiley Inter 
science. New York) Wc7)^^^cr,:fjmz i. D^RNArlll^ 
-ti>. :i<^J:ol,zLXn^tlh-^mihi}^{^. :ty3"dT (o 

ligo-(dT)) ■^)Vn~x:^^j:^i^u-^h^yy >(~^t' 

iz J; T .-K y (A) * Rm^mm-th ^ t *^'r ^ h . 

[0047] ±IB(A) + RNA&iiai:L, :tV^^^\y:t 

■f~]iy°y4^-im^^fzmM^pmzj:'o. fi»s*^oc 

lAtgCO^y (A)^RNA. -ttl^'iim pmol co^j- y 3'dT 

t y yyj^:^^) d'^ ^ FT 7 -f , ^ix^'ix50 

OjumAmmcOf:^^i^y(1^]yyi->'¥E.UyM. 200*^4 
<7)l^MLV)tSK^Pig (^VrJBRLttS^) , 1 rM-J^^X 
F— yKDTT), 120#.f5cORNase (y^ifi^l^T— 

-ir-) ^ybb-^'- (ssjg (1*) »^) ir^tsmmm 

mmojuy) iwcxw^m^ y^A^~hL^ cdna 

#100 pmo 1 CO 5 >- A :t y 3- '5 ^' Ix :t ^ F r 5 V— . 
■ttl^tlZSOjumiUMc^i^yt^i^V 4<ir ^ I^^i^ FH 
y>-K, 1.25*fji:c7JTaq;Kyy 7— b'Sr-^tJ'MtEM (» 
M50/^l) tML. 95""C1^. 46^62°C1^S,Z/72°C2^^ 
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[0048] <r<7) J: 0 i,Z LX^'^fltzh MI^c7.)c[)NA 

mtKLxmm'thztimuTh&i}\ mizMm^mi: 

(Naraalwa) lifiS : Cytotechnology. 1, 151, 1 

988) . — XV^i^X^'— S*iOCH0M (ATCC C 

CL61^) . -y-yl^EfeSftfJDCOSfflia (ATCC CRL1650^) , V 
'^XiJftcOSLLM (Taniguchi.S. ( ft!Hi:*;^Snffe®JC6 

mzmmMmiz ai,4^-^x:^'y ^ i — x tjs-^ lj^n- 
< . AL'mr>z^mu<ri—Wi^xhh^'=>-\mwj:K±m± 

[0049] ^ilT^X = — h LTiipCEVlS 

(Maruyaina,K. C^BfJf*^:^) ) . pCXN2 (Niwa, 
H., Yaraamura.K. and Miyazaki , J. (Gene, 108, 193-20 
0, 1991) . pFLAG-CMV-2 (Eastman Kodal^) , pAGElO? 
(Miyaji^>. Cytotechnology, 3, 133, 1990) . pAS3-3 
( !ftM¥2-227075-f-^?g ) , pAMoERC3Sc (WMT5-3369 
63-^-ii-lg) , pcD2 (Chen,C<i>. Mol . Cell. Biol., 7, 2 
445-2452. 1987). pRcCMV {A V^dV^afy^W) . pME 
18S {-k.\\\h. Med. Immunol., 20, 27, 1990) , &t^pc 
DNAl ( a y-f >y tti^ ) =5: Ktt^mf ^tti>. ±}&com 
LT»* LV^COS-l«Sr-ffiM-rS«-^fcb he 

\-^t^Zii.l,zm^-^tLi>hl,1rX'lt^>>\ 

[00 50] ±ai<73C0S-l^Jt"{i:. ^WmMt^alA^ 
■^X-n-T-^^JV^y/Uziir S V ^mftt^ ^^^ir^U L 

X^^^\'-^:^\ ^c7)J:o^mmzii9miz\i-T-ti-)l-^')l' 

^ i: T'Sifla^S tc*ieBfl»«c0vS14tc J; ^ ( « *S 
tit bcDn-f :3i^rU>'*^W4fL, bbcoo-f^i^r 

y y&^is-ii:i.>t*6i^ae^ ^cos-iiffliiatc^A-r-i. 

;tii6tC{i:pRcCMV-leu (Fukuda.M. in CellSurface Carbo 
hydrates and Cell Development, 127-159, 1992) ^Sr 

[00 5 1 ] ( 2 ) »^mtc«IS-^T^^S7U*)iSt:Gi 



EIJR 

±1 e (1 ) ■r-cDNA^^At7^c*E9Ba{i. I'mmx^L. 

t < {i20-80B#PHimKji?t£7)tg«^frTtCi3 V ^Ttg«f 

[00 52] am^X-i'miUfM,hZ^\cmcWi&^l.tdA- 

l-^^ iJtfSiiif*^JEl;ifflv^i,iii#;i: LT«i. GlcNAcj&i'lS-^ 
t;^0-:?'y 75f iWffcGlcNAcal,4Gal«iifc#M'l4Sr* 

K1083. PGM36, StXPGl^?^ (Biochem. J. 318 , 409-41 
6. 1996, Comp. Biochem. Physiol. 121B, 315-321, 19 
98 ) t^mt hiX.\ ^^fvnm^X Sb-5Tij15ffl-r&.Ii: 

^(^mmkm^-thfi>^\,z^mthz. t h'^mxh^. 
[0053] mwtmi^hfzmmcom^mii. mm^zm 

x^ti^mmt Lxmrn^mmth^m^^^-thmi 
i:-fe;ky-t?-t:ij;i9iiiias:[iiiRwtg) . mmmm^fi 
comyjimmLfzAyM.^j:bizx'omm^m.m. hijr^ 

:><hv~Rr/t)]^v~f~imm-t^zti,zX'ox^ m 

[00 54] -b/l'V-^— fcDffi3tiO?gl\WiacDllIiR 

a, mm.x'mmkm^i^co2o%iiiT . is-tL<mo7M 
izm -yxmMryxir^i^^-^mta-t^ztf/x'^ 

[00 5 5] (3) a 4GnT cDNAc7)>'7"-feP':7 a yl,Z 

3a3^^S±^3#A t T « 4GnTcDNA^ S^y-tr ^' >• 3 y 
d <r i: Tlj^'^t^T-*) *\ E. coli^rtcOiiS^JESffl 

lai* (a±«) tc±iaco^iir7xsH<^':J'-&»A 

tftLw ±mmtL\mm^i^^-tLxm7jkLfz 

pcDNAlS:ffiffl-r^*-^{±. TtiMtLTE. coli MC1061 
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[00 56] -t^hib. *i^trzm^mcmm.coa a -~ 
Tilfs-rs. ii^^igr^xs KK^'^-^ ( i ) tcie 

« 4GnT Sr^^l L/c *Hfla^l^tii-^.S .1 i: ce 4GnTcDNA^-§- 

[00 57] «4GnT^%f:gLf^fl±««t*ai(i, ±iB 
(2) M^HtC#jl7C*ffitC«Jg-^T-GlcN 

9imA^c^ymmmftL< . ( i ) x-mmitzm^mm 

t^Ut ±3^«HIK1083. PGM36, &£/PGM37^c7)fii 

[0058] ±mxa4Gnicr,^ti^mtii^rLf<zm^mm 

CO^^X h *#^-r C: t ijfiT^ h » a 4GnTcDNA{i:^ig7h 

7.v}L(r)au-~\,z^t.tihm^mt^ihnm,zm.'oxw. 
[00 59] mm\t. vy'^)f]C!){'m,. aar-zK^io 

3]-SL a4GnTcDNASr-^tfT7X5 Sr^t^T— 

/l^tfO jltR , & jEE-t 4^ X h coMK 5r ^ "9 i t T' 
g e^JcT) a 4GnTcDNA<50^— iJ'n— >'S:#|.<Ii; if^^Xti 

[0060] aWjlte^a4GnTcDNA^#tf^il7°7X$ 
fi/>^,^ ^—pcDNAI (pcDNAI-a4GnT) ^^tCta^oT^ 
co^^^n— >-*^fcaaiL, ffiA$tLfca4GnTt:^cDNA« 

^mmo^^^'&^'^o i i: :ii^-e§ . }LM(nmz\^x% 

[006 1 ] t/^, mnmmm^x^Ltz. ^^fc*>ni 
^rib*^. s-ria^ijs^it^-rjgaid^ijtca-si:, sis 

a4GnT<?)cDNA^Mffii: LTPCK&tCj; OiMfS-T'l.. Mi. 

^Tf- F {mmn2ff^r^ymuwzi5\^xr^jm 

#-§■2 8~3 4 0c0T 5ySie^iJ?:*-r.&) Ff 



&m ' ffit- 1. i^*ie^[J Sr t> h :t y 3- .5? ^' 

Srm-?ix5'r9-<v-S.tA'3'T9-fv-i: LTffli'>T 

PCRS:^Ti.(f J^v^T\ tiiTiLT^^bfLf^PCR^ftlSr 

i 0 »M L? g fi'5DNASr#.S >I t i^^mxh h <, 
[00 62] < 3 >*56BJD N AcOt^^E^iJt J; -oT 3 

- F § n -I. « 4GnTO.t^ y -^7°^ F ^?):^^X{i— ^> t£ 

h y /^T^ F 

±IS^0*S|Hf§DNAti;-5-Cn-FStl,^« 
4GnT<7)*f y FtfO^SBXti— *f y 

F h w^-t h . 2|s9jiffl»tci3 V ->-c . ±f a<?D*.° y F 
y F ^sp t ^tjs <7)fBj j^.<7)vS'i4^ t atg ^ *-r 

t-iL. X(i;Ky'<7°^Fi;Bfi-^LT>-^Ti>av>„ ^t^c, 
i^Lfc^-y^T-f Ft LT{i:M;t{$ffi?[J#-§-2<^TS y 

Ksa^ij tis tt ^ r a y 28—3400^ <nii^mf 

[0063] t.fz. 2|s:4;° y ^7°^ FSr^ffiMt LT*^ 
HH*ry '^r^ FX{i:*S|0J^t^f^-r-|,ffi#:&^St J: 

[0064] ftf!|swt«±. tmm^i(r>r^jmin<n 

?iJ&*-^-l.±fa4^y'^T^FSr^3SjlSt LT, 

2c^r 5 y @gie^iJS:^r-f--i.4^°y '^Tf- f t 

y ^' n -i- ;i^tji*X« ^ y a - -^/l-K* S: Wm-t h <I 

[00 6 5] l)ft^c0^&SM^0K-¥-t3|g t , t < 
MffitcJ:'5±fe^&SMtT>^'A^s>F (5S^yn-^yF 
ri^'j.^^>F, ^^:^7n-1' >'FTyj.vs>F. T/l- S 
::i'^Ari^'^v^yF. H0'!^ri>\xy^>F^^i:■■) tcO 

[ 0 0 6 6 ] ^JUlfS^m. l~5iSratC-JK, 1 — 50 

«^§nfcfii*ii:. ;K y ^' u— ^^L-KftcXJit y ^' n- 
[00 67] <4>3ts:5|0HDNA^flMt7t:2|s^aj'1<"y 
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T'tg* L . D N A j&i n - F-r ;K U ^rf - F Xii 

^ti^ '&ti* a 4GnT iZ^fSMW. ^"^^ ^C)i§m 

^5!)5t)^^>;KU'<.T^H■X{i-e^^2r■^tf«4GnTSr WM-t h <! 
i: J: -5 T , 'J -^Tf - FXti-ftl^-^tf a 4GnTSrMiH 

[0068] *5gBJ!D N AT-»eS5#,§fl^:«iS; . 
fia^ff^«fe^-r ^ i i: i -5 -C#^ i t -g. « 

[0069] MMh LX\i:kmmt£Kcr)mmm'^. (i 

BjDNAcO^t j;-3-r^fe a4GnT<50;KU^7°f- FfcSft 
il<7)#jDj5>'^ § ft . 3f£5&BHP« ( a 4GnT ) j&JSit S ^1. h . 
[0070] :^mm5'Mzi6\^X\i. ^ >VN°i7«c0M3t 
tilSffl V > -i. W± ^ ^ - ^ ffiffl-r -1. ^ t *JT' 

COS-l*Hia. 3LL-HK46SHBa5rt"<7){JfLaEl3*Otg» 
«i:pcDNAU pMElSS. pCEV18^C0(i¥L^Hflaffl^iJ-NL 

^■t^j:h-hmmi,zhh^xm.'^miK^rLt . 

[007 1] :*;^B3DNAt i-sT^-v U-^7°f-FC0:^;ftcO 

[0072] ±iBii-^^iJ^rf~F2r%ig-r-i.iiit;tr 

d[zmmLfz%ny°y:^iY''^9 9- (M;iifpGiR20lp 

rotA: J. Biol. Chem. 269, 1394-1401, 1994. pcDNAI- 
A: J. Biol. Chem. 274 , 3215-3221, 1999^- i:') \,ZW^ 

n-m^^i^Lmmf.z-^'t^^m'T^xi v^-^i^-^m 

^ L. m^M^zmX-th i b ifX^ ±fz. i con 
[0073] i^mhii^h<ni^Wm^}^'T^YX\t-^^ 



-7^^_^QvFj5^5'7.i'-:^>iW=>^l..|.o M-^d^U'^. 

F i: LT^JBS'-t*:fc«-^{i. ±IET7 ^-^^-fj 

«4GnTi:iji-^L/::*^iJ^r^Ft*rLffiftltt 

hkzi.'^xmm.-th^hifiX^^.. ^^iz^ M^t°U^ 
F tpCO a 4GnT t ftiic=0^ M<50'-t.° U ^7°^ F t 

-mixm-^^^ y '^T^ F ^ wffi f i c i 0 , « 4g 

{STn>f yx y i^to-^)S;B#til)< € 

i: >'X y ycr,=^ f'"i->V-^y°^V(7)m^-^h-^ti^mf'^ 

[0074] a4GnTcOvSttc7)a!)S:^&i: LTii. J. Bio 
1. Chem. 274 , 3215-3221, 1999tc:iBKSa!tSK#M 

'&MMcr>Jjmzi3\^X . EDTAcOftt) 0 1-5 mMcOMnClaS: 

[0075] <5>^mMmiiim 

wax tmmcommim^uzm ^ay:^-^^-^^ yAJ 

(J. Histochem. Cytochera. , 46,793-801, 
1998. Hum. Pathol., 23, 925-933. Hum. Pathol., 2 
6, 725-734, 1995) tz^K mMXliMm: ^I'com^f^liZ 

^•ti>mmztiif:i>^mMDNA6om^MmcomM. 

[00 76] -r^t^^j. ^#:>^)^^.KFXL/c#:v«t3fctt-S. 
a4GnTcOD N AcO^lMi: . H^SXtiPlffii: ^Mil-^'tt 

!> r t H^xaifffit^jf^m^^^icft a ^ t *i^t^ 

zx^Atit. m^maA. mm^y^-^i^MtLxco 

[0077] im. ^cnfpxi^mzsSBMRx/v y^m 

4". #(c»StL <{i:lfll?S4'(c#^£-f-|.«»cOHiffiX(iP 

hzt x'smximmc^mmt:'^! o^t ^^x ^ h « mz 

M;^A«jflLM4't{i:a 4GnT<7)D N ASr^Jg L?t«3&^# 
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[0 0 78] a4Gnlcr,^iS^cr)mMyomiitmtliiJ. Biol. 
Chem. 274 , 3215-3221 tCiEK § iX3t::^ffit* tT^ffo 

^i^t LT{±Wt3Gal>Sl,3GalNAcapNP. GlcNAc;Sl,6(G 
al/31,3)GalNAcapNP. Gal/3 l,4GlcNAcy3 l,6(Gal 1, 3) 
GalNAccfpNP, GalyS l,4Glc;9pNP. Gal/3 l,3GlcNAc/3pNP 

[0079] tfz. i Ki^mizmif^n o:ib h 

D N A (rm^wmmt—mzMLW^x'ty h cot\ 

itSK^LTcDNA (Xti^tO— §15) SrIflSL, itl.*PCR 
tci-^T^^ciicigifsLT. iMitg§ixfcPCR«!|%*1^ai-r 

S i 1 j: 0 , a 4GnT « D N A i7)S5^^!|t ^ fmW^ tCl^ 
#^ 7 S;/' 8 . Mt/tC/X{± . le^iJ*^ 9 mJ^ 1 0 <7)tS 

ilslMt^CcDNAi; SrfflV^TPCRjS^tf V\ iMK^tD^cPCR* 
-oT nriS-fL-tl>.r >:'C-a4GnT<7)DNA(7)|K^M^9* . ^ 

DNA;&i*-ri.JS*iii?'j (ia#'j#^i ) to3*><?oii^tc«i 

50bpiy,±, L < {i200bplit±. J; 0 *f ^ L < {i250bp 
0. *>oif^ L<{ii^'iy S -y ^^DNASrifflL^V^RB 

t^T'S) D , t fzmcr>y°y -Y v-^tf-ffl<7) y :? b r 

X. {f sB^ijs-^ 7 atx 8 co&min i ^ *^ u 5 ^ 

:t ^ K ffl V -i-C PCR^ j; '9 « 4GnT «0 D N A tOte^;S^4!l 
sOitte^-C*l.cDNA60-gSS:iiitiLJt«-&tc{i:, 

9 ao' 1 0 co&mmtii^-th^^ f ^ fflv ^ 

TPOlffit: i D c<4GnTc^DNAc7)|K^^!ttc7)jtS5^!r^T- 
J) h cDNAiO— ^ JtIS 1 7t JS-^lC:(i270bp»PCRa!f!g;!&i# 

[0080] mz±Mir)^mtLtzmM^mm^-<^mco 
mmm^vyh'^ji.T^m^'-^xmm-ttzbT. «4GnT 



[ 0 0 8 1 ] 1^J;t{f . llttM7t;fatlji7.):^ffitCt^'5T. 
l,iiiRNA;6^fb . a;4GnT«DNAc73te^M%T'S)-&inRNA^fflSK 

^PCR&CioTcDNAXfi-ecO— L-CJMfMLTHJE 

lKL7^:^RNA^i£lE¥LTcDNASriiML, 
LT. lE?lJ#^7S.?7'8t7)37i?^:t^H'r5-Yv-fcA]n 
pllTaq GoldrKU;^^— -If' (^n— df-yxyt/'v'— (Perkin-E 
Imer)^) *M>'''TPCRRJES&tf 3 , "T^T^b'^, ft*)t;95 

RJSBSr94°Ct30f>\ r--y >-i^^60''CT'30#\ 

§ ji. tc 5 :^^•PH^coff;RRJ^52r^f o , ^ ^^^f^t^ j: o t 

^ comitu ^ 1 0 a «pcR t m t^i^x-h s . ^ cos-f^tc 

j;-Dt"a4GnTODNAS0te^jS!|a<7)j£te^ (cDNA) X 

Axi>±m7QhpcommMm (pcr*^) i±miii^tv^\>^<^ 
^ ¥X'm^Ltzmizmmii:mi-ri>ztx\ mmizi. 

[0 082] itz^ ce4GnTCODNA(?5^^*tJ^^ai-r 

^m^miiZi: 'OW.^^&n-yfza^nlcODN Ab . ^ 
^cr, a AGnlcOD N AcoK:'^mkXI,±^tii:mMLXmM 
LtzW^bcrtJ^A y U y4 -^-i^B >'2:ftV\ ±SdM 

a;4GnT(?5D NAb LX S,m'^f<Z\i?^?'7^)V^rifz:^% 

mTi^Axit^cnmi^^m^-^hzbt^^mxht, 

'Mz^-^x m-mz'^ ozb ^j^-^mx-$, ^ . 

[0083] < 6 >:^^m¥M^ '•/ h 
i>fzlsbl.Ziim-ti>:tU Urti- Vi^ti^b imt 

[0084] iMlf^m 0 , ce4GnTcO#^S4iT(^^a<±, 

ffsxtiPST'^-i, b ^nmmz^-tfz^ . skd n 
m\^xmmmj^^cr)\^-tfiij^xhh zbtm^x^ 
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[0085] ±ie:t 0 i-'^tf- K t bxii. y 

A CD—U-^ tl±. E^'JS-^ 1 (C^J^-riSSie?i| ^^-thD 
NAcO-gPii-^J^Ii^L. -e6O>^i§{ia^iC<±150bpJil 
±. » t L < {±200bpIil±T-$> 0 . 250bpl,:J[±-C* I. i 

mt^h. -e(7J-gE^\ lift L<m50bpliLh. j:^*^ 
L < {i200bpijU:. * t *f t L < «i:250bpj;]Lh<7)^^5r 

[0086] :*:»Hg^iT^ >y h{i. ±M<7i-^ U ^'if 

36^i^>. a4GnT<:0D NAX(±^c?)iS*@e^iJc7)^ ^cOjMSt- 
{ilSObpl^JLh. Mt L< {i200bpia±, J; "9*? 1 1< {i25 

^^miz^'^'X^tfzDNA^mMt LTfflfflWJ^ffle 

^-y hii±±Mcommcoimz. mti^-?^ i^a^a.~y\ 

RNa s eiaW?fiJ. MUM. »M?Jc, T;^f"n-x^^;K 
[0087] 

[si]iifti^j] laT. ^^m^mmm^zx'oM.m'jizmm- 
[0088] 1 . ^wmm^^mt^mmco:^^ u- 

*f^B]iac?)^^>^ ^' ^' -Tfe -S. pcDNAI l,zm.i^S^A.fi b h 
gSr, b hcon-f rii^Tyy2-^ia-ri)pRcCMV-leu 30 

At g t t:i . 2 X 107 113(7) cos-i*i)}a(2# A L , ^ c7) ms- 

mmiemrsimLtzm. mmcommi^z. mm(7)im 

ACStar) a ^-^ L3t Gl cNAc b mmmzKm-th fit* 
(HIK1083. PGM36, S.l/PGM37(Biochem. J. 318, 
409-416, 1996. Comp. Biochem. Physiol. 121B, 315- 

321, 199&) ti^ h ) ^ffifflL/t:^3tevStt-ft;-b;i^y-7^ 

-f ^^(FACS)*;^ Oiii^L. 258fflcOC0S-l*Hflatr[lllRL 
[0089] -fcof*, ^S^^^se-pT7°5XS KDNASrH 



KL. Cell-Porator ( ^-^^ ^ Oi^— ttffi) SrfflV^ 

Ta±afsb-&E. coli MC1061/P3t:#AL;^c<. mXL 

y^t/x b y-^-i V yi^zm-^mmzx hm^x\ 32 

[0090] 32 5fli<JDnn^— Sr— hn-t;pn— XJM 

LXT—JV-L. ^fl^'Kcr)y~)Vt^ih>T'7XS, HDNASr 
miRU/i^ f#^>fL^cT5XS KDNA^BJK. pRcCMV-leu 

<7)#ft*i5ltiS $ ix. ^jtB-f - ^Uy'U:)(;iirLXS &}C0cD 
[009 1] ^c7)^^§tlfc4^;^hj&^i^ffJt^r 

i-'T y * * ±ie t mmi^zifm.Lx . ±iitnmizs s^^o 

JFM L/tm±MM*Jf LT V ^/c r 7X 5 K SrpcDNAI- a 4 
GnTii^Wtt^Co 

[0092] 2 . ^mmmcr>m& 

jj-i/X7^AXaSi0373A DNAS>— ^ffifflt:^c 
y -^^ y T :t ^ 5 1^ F ^ - y ^ - S a y 

(dye dideoxy nucleotide cliain-termination)^tC J; -o 

X3'^5\ 5'^3'2Ji^^<?)[^q&tiS«lE?|J<7)MW^^f-p 

HDNAtC{i:1292bp<7)iS*M3t)^^5^r§ia#'J#-f- 1 iSM(7M 
ME?iJ^1r-^l> a4GiiT<7)cDNAj&ijf ASixTV^/ii i::^)^"BJ 

^i}^t^-ofz. :Lco&mi.¥lco7t-y'yu-f ^ yyy 

[0093] icOTS ySlE?lJ:6^^>{i:. ^"-^ **^39, 497 

m& (mm^2izis\^xTiym^^9 9. iss. 

2 5 l&t/"2 8 2 ) &*-r-Si?'WN°^'«:^-'i^li$ix/i. 

^coT^ymsim^hi^fS.Lfz^'^-^ Ko^ti^-r 

n-y h (HI ) ?!)^^>. N.*ilS>i)i/^4 — 2 SSBorSy 

2 2 a*<5Qi^ L?^c 1 -3C0^#^riK7k 

^"•^ii'jtsstt Tij mmmz j:*)m^tix\<^:hzti^t^. 

«4GnT{i. MKilTli^^*-r-l.^-<ni<50MKa^W^° 

[0 0 94] 3. a4GnT<7)C0S-lfflBatCfeftl.5^ 

-pcDNAI-a4GnT^Si*tt^!-3TiB»L/c, ^COT^X 
5 KK^^^-XiipcDNAI (MM) Sr. pRcCMV-leuis^tjC 
OOS-l«t^ALAc» liiaiC. CC6-lrM)5atCpcDNAI-a4 
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XJitSn-f nS^TU >fii#:lG10 (PharMingen) t^JE^ 

^-^tfztji^^^l gM (HIK1083(3>rtLT) XtifiiV^ 
XI gG (IGmzMLX) tKS^^'^fz. 
[00 9 5] pRcCMV'-leuaVpcDNAI^^AL/'cCOS-lffl 

§ fL^r;0^-> o pRcCMV-leu2g.T/pcDNAI - a 4GnT 2r 

LJtcos-iiHfiaJi. moRmmos^coi^^tii^z^'oXij 

^mm^^tlfz. tfz. pcDNAI-a4GnT^O^*»AL3tC 
OS-l$HSa{i. IGlOtC j: ^;^'fe§:|X^. HIK1083T1±. 3g 

[0 0 9 6] ^tL/^cO|S^;^;^ii>. pcDNAI-a4GriTtCl? — 
MHII^^ ^}l7C*S(CGlcNAc * a g J; 0 ft JPt" S S 

[ 0 0 9 7 ] 4 . aAGnicom^mm^^^^^m&mm 

CO a 4GnT ^ n — K t~ 1^ DNAc^OMS 

fz^. mmmmm^x^Ltim»mm<^aAGnT (ot 

ra4GnT(S)j kUiM-t^) 2rM»L7^j:. -T^ri^^. 

ia?fj#^ 2 iBK^or s y sia?iji7)r s y im^ 1-27 
2coT^ y sie^'j tcii I r 5 y 2 s — 3 4 0 <5o 

T S y Sia^iJ ^ fl-t- S « 4GnT (S) €: f# S (C. i2^rj# 
V- (BainHI1?->f V^^mz-^^h) . iaM#-^4li 



c^JSMS^iJ 5r W-r I. T ^ < V- ^ Tilttiy" ^ V- ( Xh 
oIHf>f tLTffli^^T. pcDNAI-a4Gn 

T^^Mi: L TPCRffi&^f-);t. #^^X7tPCRffiir^j^MPfi 
»«BamHI &mhoI i 0 M^ti^M t . 1 IBtK 

5'JSr*f SDNASrililMLit. Tut^-Y VASr::!— 
NA^ffl;2^3i^?^ipcDNAIT^X5 9— (pcDNAI-A) 

(J. Biol.Chem. 274. 3215-3221, 1999) i^BamHI-XhoI 

< h(C±aiOt^S#-^2 6 2—121 5 <7)iSMa?iJ 
:S"t~'g>DNASr#I-^ii.^pcDNAI-A-ci; 4GnT (S) Srfl=3t , d c^O 
T ^ X 5 b' < :^ :^ — {i « 4GnT (S) TO t" >^ A t ^ 

i%^aiUIfeStC=?-K a4GnT(S) tTn 

7^^:^Ai:c7)fit'^^'>'^^'^'a («4GnT(S)-A) ^^1^ 

[0 0 98] 5. 4GnT (S) (7)WS&I/*«#MttK» 

"n^Mz^^-^ X . COS-lMiatCpcDNAI-A- « 4GnT (S) ^#A 

-5-i^Olg*±»;{j^^>«4GnT(S)-ASr. J. Biol. Chem. 

274, 3215-3221, 1999tia(gcO:;^St I^ItitClgG-Sephar 
ose;i?^i. (TVS^-rA:7T;l^V>'rtt^) SrffifflLT 

[ 0 0 9 9 ] aM#Mttfe(;.®^{i:J. Biol. Chem. 274, 32 

15-3221, \m%ztm.^fvrzmmmw&w^<m5m\^zw^ 

tTft-^J^C^V 10 mMcOEDTAtJ: D*^0HP*^iStt«± 
m2./3\{ZWi^fa'Z. mzW{k^mm:^\iZ^ mMc^Mn 
2^ 2rJlI^ S ^ i: W«^vStt(i*^ 1 . 3 fStcffiM 

0(35 lllM^0^hCl2S^'&tPMJ^;^t^^{ti_/'c:*ffiT^ *ltc 

ft^ (* t L T ffiffl V Xa IGnT^Stt cDMS St it . ^1 
(n9MW.^^Wmo, 9^^>f^t-S^Stt£100%i:LTfiil<?0 

[0 100] 

[«1] 









1 


GalapNP 




2 




3 


Gal>51,3GlcNAc/?pNP 


4 


6al/31,4filc/?pHP 


5 


GalNAcapNP 


6 


Gal/?l,3GalNAcapNP 


7 


GlcNAc/?l,3GalNAcapMP 




8 


GlcNAc/!?l,6(Gal/31,3)GalNAcapNP 


9 


Gal/?1.4GlcNAc/71,6(Gal/91,3)GalNAcapNP 


J.Biol. Chen. 273, 34843> 1 998 C ^ o T ^ 
8 ^fe^SMUT'&^Lfco 



[0 1 0 1 ] El2tC^$tlS cii4GnT(S){±::7r 
2 <?0^]^ll^^:t y ::iMXh Gal >5 1 , 4G IcNAc /3 1 , 6 (Gal j3 1 , 

3)GalNAc6*jpNP (^1. No. 9) tC>rttT. GlcNAc2:te# 

^i>ismmh^^^^t^-m^A-t^^-^fz. tfz. aAG 

nT (S) ti 3 r 1 C^)^m{-^^fJ&^KXh S Gal /3 1 , 3Gal NAc 
apNP (^1 . No. 6) J: 0 i »9GlcNAc/31,6(GalyS 



l,3)GalNAcci:pNP (^1. No. 8) t:i^>f LTGlcNAc^fef^ 

[0102] a4GnT(S){iGal/il,4Glc/3pNPfcJ:tKLTG 
al;ei,3GalNAcccpNP (^1. No. 6) LT i 0 GlcNA 
c S S ^ (iGlcNAc /3 1 , 6 (Gal /3 1 , 3) GalNAc a 
pNP (^1. No. 8) &£^Gal/31,4GlcNAcySl,6(Gal/31, 
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3)GalNAcc^pNP (^1. No. 9) t^r^ LTGlcNAc^feff-T 
^Vgtt*^'3SVV ttz^ GalySl,3GlcNAcySpNP (^1. No. 
3) .at^"Gal/31,4Glcy3pNP (^1. No. 4) tCGlcNAc^ 
te^-r §1^ -^iSe 5:^r trz. Zco^t^^ 4> a 4GnT 

(s) m-y^ y ^ y^c^) b i , a^s-^rx/ b i , 3IS^-t«^ l 

fzij'y^ b-xa*^tSliLTGlcNAc^te^^Si:Jia!l 

^ixfl., ±fiaA^Mx\(S)\±. ||fft^#:h LTUDP-GalNAc 
LTl)«i (GalNAc) ^teff L 

[0103] 6t4GnT(S)c^GlcNActe?^^gffiC j: oT^t 

^ 300 >a X c>--;t/ T V T L . -^BfeKJE^ 

/?>fLfcRj£^**55r. Sep-Pak -Jf^'y 1^ 

^ttfflLT. J. Biol. Chem.273, 34843-34849, 1998(C 

500 MHz Varian Unity-PlusX^^ — 9 — 

fz. hi7);liat-{±SW#:fcJ:f^'«-D-GalNA 
c-pNP. Gal /3 1 , 3GalNAc-pNP23Ll^Gal /3 1 , 3(GlcNAc/3 1,6) 
GalNAc-pNPOX^^' h;I^c?):^T SrfflV^/-. X^^^ hM± 

m:^'^'^V)v (2D-DQF-C0SY) —<;Kjt'^mm:^^^^ 

«-D-GalNAc 



Zxa-D-'GlcIfAc 



2xj(9-D-Gal 



jS-D-filtNAc 
[0106] 6 . ##M^T-cDa4Gnmi| 

6-1 y^f>:7- o^y hiMif 

PcDNAI-a 4GnT*^ "9 til LT ^^Vkttm^KlT-^Bi Li^C 
a 4GnT(7:)cDNA2r . X b v ^ y—yaMcT) Prime- It 1 1 ^ 
^ 'J > ^^'^ h ^ ffiM L T [ a 3 2 p] dCTPr ^ ^/I^ L T ft 
ltttro-y2rf^)3£L.y^^ (ixi06cpm/ml) , Jiiaro— 

(MSJ?SAfflffi) ^yr^y (Multiple Tissues Nothe 
rn Blots) mf^viy'r^y9^U(^V'^A y^^)f^A^—zy 
^y\MWi (ExpressHyb Hybridization Solution) Srffl 

^'^i:>'^^ ExpressHyb Hybridization SolutionSr68*C 
t^Ju^L. Multiple Tissues Nothern Blots^68'CT-30 
^^H. JiifiExpressHyb Hybridization Solutiontt'TJS 



V}V (2D-T0CSY : 50 ms) ^M.^-^h^tX^mLfz. » 
&^AL\fhtzmz::^^9V)Vmfx\iS'C. 22^C. S.t^"30 

m.f-::2\L-\yyxX^^ V)V (HMQC) MJ^^domW^ 
^iNOEX^^ Y)V (2D-R0ESY : 150iiisS.t^'300ms ) ^Wii 

mi^zmmLxik^Ltz. 

[0104] 300^y^;bt^Gal/31,4GlcNAcy31,6(Gal/3 
1,3) GalNAc a pNPSrS^fri: LT ci;4GnT(S)(7)vgttt j: 0 

^icmc^m^^^tzKm^m^^mmLxvim^zi 

i 9 {z. emcoT y^-<^m.'f-\iZ-:>\'^x~mm.<^mm^ 
iyyi^}vm%htd'z. ^^T y^—yuvy(oi^yi^)v 

{i. 2D-DQF-C0SYJtt>^2D-T0CSYX^^ V )V<m-^CO&.mz 

mM^iifzyny^\^—yi^zm^v^xmu^tifz. nm 

t±iS1$iH-i3CfflMt^J:':>T8?t/ft/t. HMQCX^^^ b;WC 
J: 0 . -D-Gal ^^^0 4 ffi^^O^SM^ {iB^^^^^^fi^ o T 
^ -g. ^ h tlfz . 2D-R0ESYX^ ^ b /l^Tii . a -D-G 

IcNAc H-1//3 -D-Gal d^.'^^pmWi&cr)^ uX\^— 

ytmm^K. ^fit^a\,m'^i^zx m^i^Lx\^h^ 

ttf^^^ixfzo y.^y V}V^com(r>yuy.\^-yh^ Ga 

1 tCGl cNAc a 1 , m^Xm^Lfzmm^Z^X Lfz o 
[0105] 
[*2] 



^CT2i>ra^e $ ^tX ^.Jfr L . i^Ofl ^ ^7) 7 'n - y ^ # 

tfExpressHyb Hybridization Solution 5 ml tt'T'JilBMu 

Itiple Tissues Nothern Blots5r68t:T-lB§r9ligM L 

fz. :L(^m^mm^^x3o^mmm:mmL . $^tc5o 

^cx^(y^mdmm^xmm. Ltz. za^x.^ izmm ltzm. 

Itt^Tn— XiiJ^'^fi'^L/tMultiple Tissues Nothern Bio 

t^^m\^x^-V^-J^y^y A -^zi. ^m.y ^ 

'^'(^m.'mmmK mm/wmizi^\-^xmm^tifz. 
{z2. ikhMfo j^wM^mwrnm/wmi^zt^-rt^zm 
m^fifz. 

[0 107] 6-2 GlcNAcal,4Gal/3^RttitX{iIIlM 

WM<7^mmx(^^ 



H-t C-1 H-2 C-2 H-3 C-3 H-4 C-4 H-6 C-6 

5,8 97.5 4.6 49.7 4.35 78.0 4,25 7C.5 3.57 

(3.5Hz) . . , . . 

4.87 99.8 3.89 54.7 3.78 71.8 3.54 70.2 
(3.5Hz) 

99.9 

(3.5Hz) ■• :■ • . - 

4.59 105.5 3.56 71.2 3.72 72.1 3.96 78.3 

(7Uas) . ^ 

4.42 104.9 3.58 3.70 3.95 

(8Hz) ^ ^ - 

4.44 102.6 3.5« 66.0 3,62 71-8 3.74 76.2 
(8Hz) 
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t hffl^-COGlcNAc a 1 ,4Gal yS -^^Wm.CM'f^^Wi-t 
hfzMZ^ Histochem.Cell Biol. 110, 113-119, 1998 
RU-'J. Histochem. Cytccheni. 46 , 793-801, 1998tCiS 
m^tlfz:t3&lzm'oX . HIK1083K#:SrffifflLJt^&ffiSfe 

m . & Vism ) ^ 0 . 3%60iiK-ft;*^* & # tf ii7K;^ ^ J 

~MZ?/:)^^'-Anz o HIK1083tn;*tC J; |> ^ffifflfi^fe 
{iPalti^-fe^ (Ann. NY Acad. Sci. 254, 203-211, 197 
5) ^ffifflt>t» ~»:fiif*i: tT«4H#^-9-t:-i^^;W^ 

wsm-^m\t±^^^\^fzmmi:Akz%.\^^-^mm^^ 

ti, ^ ^X^>60g|5f4tCi3 \ Gl cNAc a 1 , 4Gal /S ^Ri^j^}^)^ 

?S < L T V ^ S c: >: $ ix^^ o ISM t V ^ T { i ife fe 

[0 108] t.tz. ±iBi:|Bl5K£7)ffi^tcj3(tl.IIIMite 
iS2r1tait"'l.?t4^t, J. Histochem. Cytochem. 26 , 233 

-250, igTst^iBtfeStLfc:^^^^*-?-^^''; vkt^'y y 

-y ^'Xifefe5rft-Dyt„ t-5:i3-t>4^;l-'-?U >lISL^c±ia 

QV'mu^^'i^^}v^^i^y~^mmz3o^T^mLfz. 
m7mm.i\mLxm^^^xm^Lfz. 

[0109] ±.m<m\ummii{zi.h^^t . ay 
a^. ^mK^^m\>za\.jm-^LfzG\cmcmw,i^y 

■^t.ixX\>^h%>(Oh^x.^iXfz. 

[0110] 7 . mmm/mmzi6n^^wmmi>n 

2 9 Ati^ ^3*Mifli 5 ml L o iSK L fzM 
mMz]AMM 3 ml ^^Jd L . SiStia i iT2000x gT-3S 

;D5!!iii2rftv\ M-mtmfz\i^^^m.Lfz. zzt-'^mi^ 

ifT—i^y^:^i^T^— b 7 jn y— ;t^i^ pnjf.;UA&t 

PCRCOMSh tTffiffltito PClJi. 8 pmoleCOT^-f-7 

— s (E?iJ#-§-7 : 5'T5 -f-e— ) at^'a (lE^'iJ*-^ 
8 :3'T^-f-7— ) 0?M-a-ft. ^il^ix200// Mc7)4^ 
c7)x:t^>-3?^'P':t^KHU yffi, S.tA'0.35 UcOAmpliT 
aq Gold;Ky;^^— ir' (7\°— ^yx^kv— (Perkin-Elme 



Jt: . \± t46t:95''CT'10ii'rajD^ t ;K U ;>< 7 — (f ^ 
iStt^t, Ltz. <'K. t ^ttRJE ^ 94^C T30# . T 'J >■ i?' 
Sr60°C-C30&\ #^Miii5Sr7ZCr30f>i: ^c^-^f-fif 

Srffofc. itOMf^tioTifetJtPCRSi^lxtl^^ 

h LTMV-'T 2SBiDPCRSJ£Srff-oJ^^, i«t §fflv^ 

■^10 (3'T5-<V-) (T^ixTiT^bO. iMtSiiHHa^O 
PCRt |5) t^frTiT-5J^C« ^IcDjS^^t j; -jtit^^cPCR* 

H (270 bp)^;^ait;'i, 

[0111] ^WteS. 17iSoHaM*<?)JfllM;^''^{Sl^ 
B8 i: U T ffl V "> /^c 1 0^ so «t ;t AtO*ffiiflL Sr ffl V ■» T IISM t 
fc„ |s|«t. 5AcoPffia*«*ffiifll*^A,pKL^cPCR^ 

^xt^-^ti. t.tz. mmm/w^<7imzi5\,-^xhfi\cmca 

1 . 4Ga 1 /3 as Sr ^il L T V ^ I) .1 1 *'»J ^ixT V ^ !> cO-C\ 

mm-SLV^mmtnm{zifmm&mi,zi: nm^immx- 

h^:ibi)^l'm^fitz. 

[0 112] C:fL4c0ii:*>^>, #;?gttitCi3tt.S>«4GnT 

xh^^hifim-h-^t-^x-ofz. 

[0 113] 8. GlcNAcal,4Gal/3^R«3tS:5iS-r'I.A 
GS*QiaoSiTi 

t hH;<?'y^3ft60AGS$iJia (ATCC: CRL-1739) {i2aa<50 

M=Sr-l. n T 2 /9 1 , 6-N-T-fe^;U^;PrjHf 5 y|£^* 

(C2GnT-M: J. Biol. Chem. 274, 3215-3221, 1999, R 
W2GnT-L: Proc. Natl. Acad. Sci. USA 89, 9326-933 

0, 1992) (nm'?-Mm^%i^LX\-^htK MMmmz 

{S, «li|C0^^ji7t*St«l,4^-^m-^LfcGlcNAca 

W.t9^LX\-^^j:V^^btim'^tiX\-^^. 

[0114] 1 . x'nhtx.fzmsmti^hnm^izm'ixm 

MLj^c7°5-X5 FDNA (pcDNAl-ci;4GnT) ^pSVoneo {9 

uyr-v^^m) tMziO:ico^)Vmct^j:hi:.o^zu 

pofectAMINE^ffiffl LX n'MZt^t-oX kG^MMlzmX L 
fz. M^t LTQ:4GnT<J0J!Saie^lJ2rffi^LTV>^rl->r7 
X5 h'A:.>?^— pcDNAIS-ffifflLJt, ^'■:t^-iiyy (G41 

8) izx*)T^xiv^:^^-imxLfzMismm^M^ 

Ltim. *Hfla«ffilCGlcNAc«l,4Galy3^Ritt^Sr^31L 
-oXm^Lfz. M^^tifzmM^^y^^mcolAb-lek 

tzP£:SmMi. \{mo&mmzXK)-^&M^Lfz, zco^ 
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^ K V x^-fe ^ n -> tz^^^. Ill MWis^j^^: ai § ^1 

. PcDNAI- Of 4GnT LT V V -^MBSt^AGSlBflafiHI 

[0 115] :Z(?ymm±. aiGnlT^^f&^fitzGlcMca 
1 , 4Gal /5 ^R«ii3&^n y -^y S >J >- K ^ X^fe 

[0116] 9 . aAGnlCOm'&i^l.C^MUik^ 

(Nat. Genet., 7., 22-28, 1994) 5rffifflLT. J. B 
iol. Chem. , 274, 3215-3221, m9{Ziim^ tlfz^^m^Z 

D N A ^ n— y ( 83jii6ox 

{i. ia^'J»-^5&t/'6^ffifflL?t<> PCRffi{±. 95°CT- 

P-6965 

JP 11-157190 
1999-06-03 
10 
1 

1292 
DNA 

Homo sapiens 
CDS 

(181) . . (1200) 



<; 


:110> 


<; 


.120> 


<; 


;130> 


<; 


,150> 


<; 


:151> 


<, 


160> 


<; 


:210> 


<; 


211> 


<; 


;212> 


< 


213> 


<; 


;220> 


<; 


;221> 


<; 


.222> 



lO^fS. DNA^^ttU. ic^^T. 94^C30f$\ 60^30 

l^mtf^. 83WN-f yj F^n-ycT)-) t,^ No. 7. 1 
7. 41. 43. 44. 47. 68. 77. 78. 82^0^^ Vtioi.^ 

^3^fe#:^OD3S1569&t^'D3S1550COPHltceat-|> ^ h 
mmLfz. ^^h-h^ b h^x4GnTc7)^fe#:_b£^ag{±3p 

[0117] 

u tzmm ^^^^m$0.^ ^jm- ^zt t^^^m tt^h. 

[0118] 

[la^iM] 

mmf^ti^zi- DNA 



<;400>; 1 

gttaactgca tttgcagcta gaagttaggc tctgattcac 
ggttatatgt aatttgaaag atagacctgc caagacgtga 
agagctaaca tttttggtga ggaaagcact gcaggagcag 
atg egg aag gag etc eag cte tee ctg tea gtc 
Met Arg Lys Glu Leu Gin Leu Ser Leu Ser Val 

15 10 
tgt ggc ttc etc tac cag ttc acc ctg aag tec 
Cys Gly Phe Leu Tyr Gin Phe Thr Leu Lys Ser 

20 25 
ttg ect tet ttc aag tee eac cag ggg ctg gaa 
Leu Pro Ser Phe Lys Ser His Gin Gly Leu Glu 

35 40 
aga cgt ggc att gtg ttt eta gag acc tea gag 
Arg Arg Gly He Val Phe Leu Glu Thr Ser Glu 

50 55 
cat ttg gtc tec tgt tec gta gag tet get gee 



tgttttgtat tttctaaaag 60 

gatetgtgtt ctcettggtt 120 
getggcaeag agaagaggae 180 
acc ttg ctg ctt gtc 228 
Thr Leu Leu Leu Val 

15 

age tge etc ttc tgt 276 
Ser Cys Leu Phe Cys 
30 

gee cte ctg age eac 324 
Ala Leu Leu Ser His 
45 

aga atg gag cca ccc 372 
Arg Met Glu Pro Pro 
60 

aag att tat ect gag 420 
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His Leu Val Ser Cys Ser Val Glu Ser Ala Ala Lys He Tyr Pro Glu 
65 70 75 80 

tgg cct gtg gtg ttc ttt atg aag ggt ctt act gat tec aca ccg atg 468 
Trp Pro Val Val Phe Phe Met Lys Gly Leu Thr Asp Ser Thr Pro Met 

85 90 95 

ccc tea aac tec aea tae eea get ttt tee tte etg tea gea ata gae 516 
Pro Ser Asn Ser Thr Tyr Pro Ala Phe Ser Phe Leu Ser Ala He Asp 

100 105 110 

aac gtt ttc etc ttc cct ttg gat atg aaa agg ctg ctt gaa gac aca 564 
Asn Val Phe Leu Phe Pro Leu Asp Met Lys Arg Leu Leu Glu Asp Thr 

115 120 125 

cca ttg ttt tea tgg tae aat caa ate aae gee age gea gag aga aae 612 
Pro Leu Phe Ser Trp Tyr Asn Gin He Asn Ala Ser Ala Glu Arg Asn 

130 135 140 

tgg etc cac ate age teg gat gea tec cgc ctg gee ate ate tgg aaa 660 
Trp Leu His He Ser Ser Asp Ala Ser Arg Leu Ala He He Trp Lys 
145 150 155 160 

tac ggt ggc ate tac atg gac acc gat gtc ate tec ate agg ccc ate 708 
Tyr Gly Gly He Tyr Met Asp Thr Asp Val He Ser He Arg Pro He 

165 170 175 

cct gag gag aac ttt ttg get gcg eag get tct egg tae tet agt aat 756 
Pro Glu Glu Asn Phe Leu Ala Ala Gin Ala Ser Arg Tyr Ser Ser Asn 

180 185 190 

gga ata ttt ggg tte etc ccc cac cae ccc ttt ttg tgg gaa tge atg 804 
Gly He Phe Gly Phe Leu Pro His His Pro Phe Leu Trp Glu Cys Met 

195 200 205 

gaa aac ttt gtt gaa cac tat aat tea gcc att tgg ggc aac caa ggc 852 
Glu Asn Phe Val Glu His Tyr Asn Ser Ala He Trp Gly Asn Gin Gly 

210 215 220 

cct gag ttg atg aca agg atg ttg agg gta tgg tgt aaa ctt gaa gac 900 
Pro Glu Leu Met Thr Arg Met Leu Arg Val Trp Cys Lys Leu Glu Asp 
225 230 235 240 

ttc eag gag gtg age gae etc agg tgt ctg aac ata tec tte tta cac 948 
Phe Gin Glu Val Ser Asp Leu Arg Cys Leu Asn He Ser Phe Leu His 

245 250 255 

ccc caa aga ttt tac ccc ate tec tat cga gag tgg agg cgc tac tat 996 
Pro Gin Arg Phe Tyr Pro He Ser Tyr Arg Glu Trp Arg Arg Tyr Tyr 

260 265 270 

gaa gtg tgg gat aca gag cca age ttc aat gtc tct tat gcc ctg eat 1044 
Glu Val Trp Asp Thr Glu Pro Ser Phe Asn Val Ser Tyr Ala Leu His 

275 280 285 

ttg tgg aac cac atg aac cag gag ggg egg get gtg att aga gga age 1092 
Leu Trp Asn His Met Asn Gin Glu Gly Arg Ala Val He Arg Gly Ser 

290 295 300 

aac aca ctg gtg gaa aat etc tat ege aag cae tgt eee agg act tac 1140 
Asn Thr Leu Val Glu Asn Leu Tyr Arg Lys His Cys Pro Arg Thr Tyr 
305 310 315 320 

agg gac ctg att aaa ggc cca gag ggg tea gtg act ggg gag ctg ggt 1188 
Arg Asp Leu He Lys Gly Pro Glu Gly Ser Val Thr Gly Glu Leu Gly 

325 330 335 
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cca ggt aac aaa taaagctaac actcgtttgc tgctgctgca gtgtggaaat 
Pro Gly Asn Lys 

340 

ggaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 

<;210>; 2 

<;211>; 340 

<;212>; PRT 

<;213>; Homo sapiens 

<;400>; 2 

Met Arg Lys Glu Leu Gin Leu Ser Leu Ser Val Thr Leu Leu Leu Val 

15 10 15 

Cys Gly Phe Leu Tyr Gin Phe Thr Leu Lys Ser Ser Cys Leu Phe Cys 

20 25 30 

Leu Pro Ser Phe Lys Ser His Gin Gly Leu Glu Ala Leu Leu Ser His 

35 40 45 

Arg Arg Gly He Val Phe Leu Glu Thr Ser Glu Arg Met Glu Pro Pro 

50 55 60 

His Leu Val Ser Cys Ser Val Glu Ser Ala Ala Lys He Tyr Pro Glu 
65 70 75 80 

Trp Pro Val Val Phe Phe Met Lys Gly Leu Thr Asp Ser Thr Pro Met 

85 90 95 

Pro Ser Asn Ser Thr Tyr Pro Ala Phe Ser Phe Leu Ser Ala He Asp 

100 105 110 

Asn Val Phe Leu Phe Pro Leu Asp Met Lys Arg Leu Leu Glu Asp Thr 

n5 120 125 

Pro Leu Phe Ser Trp Tyr Asn Gin He Asn Ala Ser Ala Glu Arg Asn 

130 135 140 

Trp Leu His He Ser Ser Asp Ala Ser Arg Leu Ala He He Trp Lys 
145 150 155 160 

Tyr Gly Gly He Tyr Met Asp Thr Asp Val He Ser He Arg Pro He 

165 170 175 

Pro Glu Glu Asn Phe Leu Ala Ala Gin Ala Ser Arg Tyr Ser Ser Asn 

180 185 190 

Gly He Phe Gly Phe Leu Pro His His Pro Phe Leu Trp Glu Cys Met 

195 200 205 

Glu Asn Phe Val Glu His Tyr Asn Ser Ala He Trp Gly Asn Gin Gly 

210 215 220 

Pro Glu Leu Met Thr Arg Met Leu Arg Val Trp Cys Lys Leu Glu Asp 
225 230 235 240 

Phe Gin Glu Val Ser Asp Leu Arg Cys Leu Asn He Ser Phe Leu His 

245 250 255 

Pro Gin Arg Phe Tyr Pro lie Ser Tyr Arg Glu Trp Arg Arg Tyr Tyr 

260 265 270 

Glu Val Trp Asp Thr Glu Pro Ser Phe Asn Val Ser Tyr Ala Leu His 

275 280 285 

Leu Trp Asn His Met Asn Gin Glu Gly Arg Ala Val He Arg Gly Ser 

290 295 300 

Asn Thr Leu Val Glu Asn Leu Tyr Arg Lys His Cys Pro Arg Thr Tyr 
305 310 315 320 

Arg Asp Leu He Lys Gly Pro Glu Gly Ser Val Thr Gly Glu Leu Gly 



1240 



1292 



325 

Pro Gly Asn Lys 

340 

<;210>; 3 

<;211>; 28 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Synthetic DNA 
<;400>; 3 

cgggatccga gctgcctctt ctgtttgc 
<;210>; 4 
<;211>; 32 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Synthetic DNA 
<;400>; 4 

ccgctcgagc gagtgttagc tttatttgtt 

<;210>; 5 

<;211>; 20 

<;212>; DNA 

<;213>; Artificial Sequence 

<;220>; 

<;223>; Synthetic DNA 

<;400>; 5 

tgtgggaatg catggaaaac 

<;210>; 6 

<;211>; 21 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Synthetic DNA 

<;400>; 6 

agtgtgttgc ttcctctaat c 

<;210>; 7 

<;211>; 19 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; Synthetic DNA 

<;400>; 7 

cgtagagtct gctgccaag 

<;210>; 8 

<;211>; 20 

<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 



(20) B2 001-46077 (P2001 -4@)Si 



<;223>; Synthetic DNA 
<;400>; 8 

ccatgtagat gccaccgtat 



20 



<;210> 

<;211> 
<;212> 
<;213> 
<;220> 
<;223> 
<;400> 



9 

20 
DNA 

Artificial Sequence 

Synthetic DNA 

9 



tttatcctga gtggcctgtg 



20 



<;210> 
<;211> 
<;212> 
<;213> 
<;220> 
<;223> 
<;400> 



10 
20 

DNA 

Artificial Sequence 

Synthetic DNA 
10 



ccatgtagat gccaccgtat 



20 



[02] 



mi ] 



[02] 




4000 - 
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2000 - 




(21) B2 001-46077 (P2001 -4>mm 



(51) Int. CI. 7 

C12R 1:91) 

F^—M^m^) 4B024 

4B050 
4B063 

4B065 



F I 



(##) 



AAOl Mil BAIO CA04 CA07 
DA02 EA04 GAll GA27 HA03 
HA13 HA14 

CCOl CC03 CC05 DDll FF03E 
FF14E LLOl LL03 LL05 
QAOl QA19 QQ03 QQ08 QQ42 
QQ44 QQ52 QQ53 QR08 QR32 
QR40 QR62 QS16 QS25 QX02 
AA90X AA93Y ABOl ACM 
AC16 BA02 BA25 BD14 BD50 
CA29 CA44 CA46 



